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Abstract. Star formation depends strongly on both the local environment
of galaxies and the internal dynamics of the interstellar medium. To disentangle
the two effects, we obtained, in the framework of the AMIGA project, Hα and
Gunn r photometric data for more than 200 spiral galaxies lying in very low-
density regions of the local Universe. We characterise the Hα emission, tracing
current star formation, of the 45 largest and least inclined galaxies observed
for which we estimate the torques between the gas and the bulk of the optical
matter. We subsequently study the Hα morphological aspect of these isolated
spiral galaxies. Using Fourier analysis, we focus on the modes of the spiral arms
and also on the strength of the bars, computing the torques between the gas and
newly formed stars (Hα), and the bulk of the optical matter (Gunn r).
1. The Hα AMIGA sample of isolated spiral galaxies
One objective of our project was to study the different aspects of Hα emission
from isolated spiral galaxies. With this aim, and in order to avoid well known
biases due to flux- or magnitude-limited samples and to end with a complete
and homogeneous sample, we kept all the galaxies in a volume-limited sample,
i.e. with observed recession heliocentric velocities VR:
1500 km s−1 ≤ VR ≤ 5000 km s
−1.
For the study presented here (45 galaxies) two further requirements were im-
posed: major axis a ≥ 1′ to have a sufficient spatial resolution; inclination
i ≤ 50◦ in order to obtain a sufficiently accurate deprojection.
2. Bars in isolated galaxies
The barred galaxies represent 60% of our sample while the unbarred galaxies
represent 33% of the sample, and galaxies with intermediate stage bar represent
7% of the total: isolated galaxies span the whole range of bar morphologies,
in quantities similar to the galaxies in denser environments. Isolated galaxies
are not preferentially barred or unbarred. We also noticed the existence of a
shift angle between the location of the gas and the location of the older stellar
component: the Hα emission was always leading with respect to the bar in the
Gunn r image; the orientations of the Hα and stellar bars correspond to shift
angles of typically 10◦.
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23. Secular evolution experienced by isolated galaxies
We interpreted the various global Hα morphologies observed in terms of the
secular evolution experienced by galaxies in isolation. The main Hα classes can
be related to the bar evolution phases. The observed frequency of particular
patterns brings constraints on the time spent in the various evolution phases.
We defined three main groups: group E (19 galaxies) consists of the galaxies
showing a strong central peak in the Hα emission, Hα emission along the spiral
arms but not in the bar; group F (9 galaxies) comprises galaxies with less gas,
which do not present any central emission knot in Hα; galaxies in group G (8
galaxies) show Hα emission in the bar.
Other groups with fewer galaxies were also defined, most noticeable is the
group EG (3 galaxies) featuring galaxies that have characteristics in between
those defined by the groups E and G. Hence, we could interpret these features
as different stages of an evolutive sequence: G → EG → E → F.
Numerical simulations showed a predicted frequency of the G phase higher
than the E phase, in contradiction with our observations. We attribute this
discrepancy to a failure of the star formation recipe, since we used the usual local
Schmidt law for the star formation rate. The frequently observed phenomenon
of star formation avoiding the bar, in spite of large gas density there, suggests
that the star formation law should also depend on other factors, in particular
the relative velocity of the gas in the bar.
4. Conclusions
We interpret the various bar/spiral morphologies observed in terms of the secu-
lar evolution experienced by galaxies in isolation. We also classify the different
spatial distributions of star forming regions in barred galaxies. The observed
frequency of particular patterns brings constraints on the lifetime of the var-
ious evolution phases. We propose an evolutive sequence accounting for the
transitions between the different phases we observed. Isolated galaxies do not
appear to be preferentially barred or unbarred. Fitting the Hα distributions
using numerical simulations yields constraints on the star formation law, which
is likely to differ from a genuine Schmidt law. In particular, it is probable that
the relative velocity of the gas in the bar also needs to be taken into account.
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